Objective To evaluate the results of the surgical treatment of fractures of the middle third of the clavicle. Methods A retrospective cross-sectional study, in which 36 patients who suffered fractures of the middle third of the clavicle and who were surgically treated from January 2012 to February 2017 were evaluated. They were evaluated for types of fracture, age, smoking, osteosynthesis material, and Constant-Murley and ModifiedUniversity of California at Los Angeles Shoulder Rating Scale (UCLA-M) scores. Results The mean Constant-Murley and UCLA-M scores were 91.59 and 31.29 respectively. The mean age was 37.62 years, and it was statistically related to the type of osteosynthesis (p < 0.05), but the osteosynthesis material did not show significance with the improvement in the rates of the functional scores. Conclusion The surgical treatment provides good functional results after diaphyseal fractures of the clavicle, regardless of the line of the fracture, with a low rate of pseudarthrosis.
Introduction
Clavicle fractures account for 2.6 to 10% of all adult fractures, and for up to 44% of shoulder girdle fractures, with the most common location being the middle third.
1,2 They are 3 times more common in men and have 2 peaks: in men under the age of 25 and in women over the age of 60. 3, 4 The main causes are direct trauma, falls from standing height and car accidents, the latter being the most common.
5
Historically, fractures have been treated conservatively, with a sling or figure-of-eight bandages, regardless of their deviation. This approach was guided by two studies from the 1960s that stated that, this way, the rate of pseudarthrosis was lower than 1%. Surgical treatment was considered only if the fracture was exposed and there was an imminent risk of skin damage caused by the bone fragment, floating shoulder or neurovascular injury. 6, 7 However, recent evidence casts doubt over whether most of these fractures should be treated conservatively, as new data show that the non-surgical option causes more complications than previously reported. In addition, the conservative treatment may result in a non-esthetic appearance due to the possibility of shortening of the clavicle and of the formation of an exuberant bone callus, situations that surgery can prevent. 8 The surgical treatment results in better short-term functional outcomes, shorter consolidation time and faster return to work. 2, 9 There are three main options for the surgical management: plate with screws, intramedullary fixation, and external fixation, but plate fixation is the standard technique for this approach. 10 There are several synthesis options using plates, such as the dynamic compression plate (DCP), the reconstruction plate, and locked plates. 11 However, this method is not devoid of complications, such as surgical wound infection, hypertrophic scar, prominence of the synthesis material, and the need for reoperation to remove the material.
8,12
Therefore, due not only to the high incidence of clavicle fractures, and to the impact caused by the removal from social and work activities, but also mainly due to the lack of unanimity as to the best treatment, the present study has the goal of performing an evaluation of the outcome of the surgical treatment of clavicle shaft fractures in order to add information to the existing literature.
Materials e Methods
The present study was conducted at the Orthopedics Outpa- The present is an observational cross-sectional study that included patients who suffered fractures of the middle third of the clavicle, who were surgically treated at the same department and by the same surgeon from January 2012 to February 2017, and who signed a free and informed consent form (ICF). Patients who did not return to the clinic and who already had any previous diseases, neurological sequelae or surgery on the affected limb were excluded from the study. The total study population consisted of 55 patients.
The patients underwent three questionnaires: the Constant-Murley (CM) score and the Modified-University of California at Los Angeles Shoulder Rating Scale (UCLA-M), both validated for the Brazilian reality, 13 
Results
The population consisted of 36 of the 55 projected patients who suffered fractures of the middle third of the clavicle at the HNSC. Out of the 36 patients who returned for clinical evaluation, 2 cases were excluded from the study because they were initially treated conservatively, but evolved with de fratura, idade, tabagismo, material de síntese, e escores de Constant-Murley e Modified-University of California at Los Angeles Shoulder Rating Scale (UCLA-M). Resultados As médias dos escores de Constant-Murley e UCLA-M foram de 91,59 e 31,29, respectivamente. A idade média foi de 37,62 anos, e apresentou relação estatística com o tipo de síntese (p < 0,05), mas o material de síntese não apresentou significância com a melhora de pontuação dos escores funcionais. Conclusão O tratamento cirúrgico ocasiona bons resultados funcionais após a fratura diafisária de clavícula, independente do traço da fratura, com baixa taxa de pseudoartrose.
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► clavícula/cirurgia ► resultado do tratamento ► fraturas ósseas Rev Bras Ortop Vol. 55 No. 1/2020 pseudarthrosis and were surgically approached due to this complication. The other 19 patients were lost to outpatient follow-up, and could not be contacted to have their return requested. Such information is described in ►Figure 1.
There was a predominance of males, with age ranging from 21 to 30 years old, mostly non-smokers, whose fracture type was comminuted, and the osteosynthesis was performed with the DCP plus screws. The mean age of the patients was 37.62 AE 13.49 years old, with a minimum age of 18 years and a maximum age of 63 years. Additional data on the profile of the patients who suffered fractures of the middle third of the clavicle in the city of Tubarão are described in ►Table 1.
In ►Table 2, the mean, maximum and minimum values of the CM and UCLA-M scores are described. It is noteworthy that when the Spearman correlation test was applied, a strong correlation was observed (p ¼ 0.000; 95% confidence interval [95%CI]: -0.875--0.468), in other words, the tests are in accordance.
In ►Table 3, it is possible to observe the evaluation of both scores according to Boehm. 15 The percentages presented in the table are regarding the total of individuals pertinent to each category analyzed. It can be observed that most individuals had excellent results in both scores. When the Student t-test was applied and the mean CM score between the sexes was compared, there was no statistical significance; however, the male patients had higher scores, with a mean CM score of 92.15, and, for females, the mean score was of 89.43 (p ¼ 0.525; 95%CI: -9.1-14.5).
Regarding age and type of synthesis, when the Student t-test is applied, there is a tendency to use the DCP, considering the absolute number; in other words, out of the 34 patients, 23 used the DCP, with a mean age of 34.04 years, and the reconstruction plate had a mean CM score of 45.09 years. This age difference between the types of synthesis was not significant given the limitation in the number of research subjects (p ¼ 0.116; 95%CI: -20.4--1.6).
The type of synthesis was not related to the scores, considering the sample size. The CM score had a mean, with the DCP, of 91.91, and with the reconstruction plate, it was of 90.91 (p ¼ 0.483; 95%CI: -9.2-11.2). With the UCLA-M score, the average was of 31.22 and 31.45, with the DCP and the reconstruction plates respectively (p ¼ 0.502; 95%CI: -4.1-3.6). The statistical significance analysis of the study variables is described in ►Table 4.
We also observed that there was no statistical difference when comparing the type of line of the fracture, smoking, complications, and the CM and UCLA-M scores.
Discussion
The best approach to the treatment of middle third clavicle fractures is still under discussion in the literature. The aim is to improve the patient's prognosis, so that he/she can fully return to the functions performed before the fracture. Recently, studies have published results that favor the surgical option because it reduces the incidence of pseudarthrosis, of vicious consolidation, and improves shoulder function. The most commonly used osteosynthesis is plate fixation plus screws superiorly to the clavicle. Therefore, the main complications of this technique are related to the surgical material.
1,2,10,16
The study by Asadollahi et al, 17 which is in line with the present research, reported a prevalence of male patients when compared to females, and a mean age of 39.1 years. Napora et al 3 and Devji et al 18 reported a mean age between 26.5 and 44.2 years, as well as a higher predominance of men, ranging from 53 to 91% of the study cases. Traffic accidents (TAs) corresponded to the main mechanism of trauma (91.2%), followed by fall from standing height (5.9%). This predominance of TAs is higher than the data found in the literature. Kihlström found a higher incidence of this type of fracture (68%), and the high percentage of TAs may explain this situation, since in these cases there is a relationship with the high energy of the trauma, according to Stegeman et al. 23 In another study, 24 this characteristic was identified as a risk factor for pseudarthrosis, and was even associated with worse functional scores. In the present study, however, there was no significant difference in the comparison between the types of fracture line and the functional scores. The biggest criticism regarding the surgical treatment is due to the prominence of the synthesis material, since the clavicle has a subcutaneous localization. A similar fact was found in our study, in which most of the patients' complaints were that the plaque was protruding (44.1%), which endorses the surgical technique and the findings in other studies. Wang found that the benefits of the surgical treatment come faster than those of the conservative treatment, such as immediate stabilization, analgesia, early mobilization and, therefore, a quicker return to work. However, when analyzing shoulder function, the two groups only show a significant difference in the initial treatment period, up to six weeks in general. At about 24 weeks, the variation between the scores loses clinical significance, and the scores are matched over the long term with both treatments. However, the main advantage of the surgical treatment is that it facilitates the reduction of the fracture and the decrease in the number of pseudarthrosis. This is the complication that worsens quality of life and decreases shoulder functionality. Asadollahi et al 17 analyzed the complications related to plaque fixation; in their study, pseudarthrosis occurred in 2.7% of the cases, and a similar rate was found in the present study (2.9%). These numbers are well below those found in the current literature regarding the nonsurgical option, and according to George et al, 27 this situation can affect 15 to 26% of adults. There are some limitations to the present study. First, the limited number of patients, due to the difficulty in contacting them, otherwise this study could show better results. Second, the patients were not examined at the same point of the development of their fractures, considering that this study was retrospective, and this may have improved the functional scores.
Conclusion
We conclude that the surgical treatment results in good functional outcomes after a diaphyseal clavicle fracture, regardless of the type of fracture line, with a low rate of pseudarthrosis. The complication most associated with the treatment was related to the prominence of the synthesis material. Therefore, these results can be added to the available literature, so that the treatment of clavicle fractures is optimized.
